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FEGS

- Multiband radiometer array
- Main array 5 x 5 grid (780 nm)
- 5 alternate spectral bands (swappable)
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- First flight in or -R pos S
launch validation G & %@ O
. . . @ ® 0 0
- Served primary mission to provide a '
ground validation dataset for ® . 609
Geostationary Lightning Mapper (GLM) | o O

2017 GOES-R validation flight campaign
FEGS flash locations | day vs night

FEGS in 2023
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Airborne Lightning Observatory for FEGS and TGFS (ALOFT)

4 instrument suite to measure lightning emission from radio
frequency to gamma-ray emission

- FEGS — multiband radiometer array (UV to NIR)

- EFCM —electric field change meter. Two channel flat plate
antennae to observe impulse dE/dt signatures produced by
discharge processes

Two High Energy Scintillator Packages

- iSTORM - In-Situ Thunderstorm Observatory for Radiation
Monitoring

- UiB-BGO — Bismuth Germanium Oxide package built by
University in Bergen.




ALOFT campaign July 2023

ALOFT campaign was an outstanding success! o
Over 100 TGFs observed
Many hundreds of glow overpasses

New phenomenology previously unseen
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Lightning UV emission

Example 1

1 second sequence of pulses

- Temporally isolated discharge
with exclusive UV emission

- Flash initiation observed in UV
100 ms prior to broadband
emission

- Important discharge processes
completely invisible to NIR
lightning imagers

FEGS and EFCM TimeSeries | 2023/07/06 06:52:00.250 - 06:52:01.250
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FEGS and EFCM TimeSeries | 2023/07/06 05:07:39.200 - 05:07:39.600
fegs background subtracted
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CLIDE

CubeSat Lightning Imaging and Detection Experiment

Cube-Spark Mission

CMOS event detector
- Bi-spectral (337 + 777 nm)

- SNRin UV channel is significant challenge
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- Global 3D mapping of thunderstorm charge structure L SataliZl 3 E'egm"ics
- 6 satellite — formation flight =
- Combined VHF + optical lightning detection

20

- VHF antenna: Los Alamos National Labs
- Optical Sensor: Marshall Space Flight Center CLIDE bi-spectral non-uniform source SNR
telescope concept modelling
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Primary Science Questions Moving Forward:

1. How do FEGS NIR observations differ between 2017 and 20237 And why?
- calibration
- storm characteristics

2. What do ALOFT observations tell us about CLIDE performance requirements?
- combine with ASIM analysis
- ISS-LIS, GLM comparison

3. What new information is offered by 2023 spectral channels?
- process discrimination
- cloud scattering
- combine with EFCM, VLF, interferometer

4. How do FEGS optical measurements correlate to thunderstorm micro-physics?

- aircraft microwave + radar
- ROSES - WADFA analysis
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Fly’s Eye GLM Simulator

FEGS Improvements in 2023

2017 2023
- Significant out-of-band contamination in 2017 CWL (hm) species CWL (hm) species
- Mostly affected background cloud-top 340 N2
radiance reports
C 400 NIl
- Added rejection filter
- Flat black surface treatment >00 NI >00 NI
660 H
- Enabled nighttime observations 675 N2
- Optimized dynamic range 780 ol 80 ol
. . 870 NI
- Version 3-beta pulse detection software
1600 multiple
400-1100  wideband | 400-1100  wideband

fegs radiometer fegs radiometer
background photocurrent contributions afo wavelength background photocurrent contributions afo wavelength

a) 2017 configuration g b) 2023 configuration




ALOFT campaign

flash/day

1500

fegs flash count [rough qgc]

1000

500

0
06/29

/

I"‘

‘ 1
wmun Tl R B i N

(T "‘
¥
|

,
yi

07/05 07/10 07/15 07/20
date

Kima 1]‘

07/25 07/30

cumulative total

July 2023

2023 aloft flight campaign
fegs flash locations [rough gc]

1 X ® ° ° ° .
00-0' % os5u0” W 8p.6"W 650" W B0 W 15.0 W



** Background **

Highly successful Atmospheric Space
Interactions Monitor (ASIM) mission on ISS.
Launched 2018.

Single gamma-ray glow detected over
Colorado in 2017

JGR Atmospheres

-  MMIA (Modular Multispectral Imaging Array)
Gamma Ray Glow Observations at 20-km Altitude

- Imagers
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